Page 1 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 06-1 59278 

(43)Date of publication of application : 07.06.1994 



(51)Int.CI. 



F04C 23/00 
F04C 18/356 





(21 Application number : 04-337520 



(22)Date of filing : 



17.12.1992 



(71 Applicant : NIPPON SOKEN INC 

NIPPONDENSO CO LTD 

(72)Inventor : MATSUDA MIKIO 
INAGAKI MITSUO 
OGAWA HIROSHI 
SASAYA HIDEAKI 



(30)Priority 

Priority number : 04 79653 
04258098 



Priority date : 01.04.1992 
28.09.1992 



Priority country : JP 



JP 




(54) ROLLING PISTON TYPE COMPRESSOR 

(57)Abstract: wy 



PURPOSE: To provide a rolling piston type compressor 
with small variation in torque, having a simple structure 
in which a single rolling piston is used. 
CONSTITUTION: Fluid is sucked into a first working 
chamber from a suction port 35 of a housing 2, and is 
compressed at first in the first working chamber 40 by 
revolution of a rolling piston 42. Thus obtained 
compressed fluid is then introduced into a second 
working chamber 42, and is further compressed by 
revolution of the rolling piston 42 before it is externally 
discharged. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (a) While being supported by housing which has a cylinder inside, and the (b) 
aforementioned housing free [ rotation ] The shaft which has the crank section which carried out 
specified quantity eccentricity to the axial center, and the cylinder section prepared by fixing in 
the (c) aforementioned cylinder, (d) It is the rolling piston of the shape of a cylinder fitting of the 
rotation of is made free to said crank section. The rolling piston which performs orbital motion 
while it is arranged in said cylinder as said cylinder section is built in a cylindrical shape-like 
inner circumference side, and contacting the both sides of the inner skin of said cylinder, and the 
peripheral face of said cylinder section in response to rotation of said shaft, (e) The 1st 
actuation room formed by either the space between the inner skin of said cylinder, and the 
peripheral face of said rolling piston, and the space between the inner skin of said rolling piston, 
and the peripheral face of said cylinder section, (f) The 2nd actuation room formed of another 
side of said both space, and the 1st vane which divides the 1st actuation room of (g) above into 
an inlet side and a discharge side, (h) The 2nd vane which divides said 2nd actuation room into 
an inlet side and a discharge side, and inhalation opening which it is prepared [ opening ] in the (i) 
aforementioned housing and makes the inlet side of said 1st actuation room inhale a fluid, (j) The 
intermediate-pressure room which is established in said housing and opens the discharge side of 
said 1st actuation room for free passage to the inlet side of said 2nd actuation room, (k) Rolling 
piston mold compressor characterized by having the discharge-pressure room where it is 
prepared in said housing and a compression fluid is breathed out from the discharge side of said 
2nd actuation room. 

[Claim 2] Said 1st actuation room is formed of the space between the inner skin of said cylinder, 
and the peripheral face of said rolling piston. Said 1st vane is pressed by the peripheral face of 
said rolling piston with the press means while it is held for said housing, enabling free sliding. 
Moroovor, said 2nd actuation room is formed of the space between the inner skin of said rolling 
piston, and the peripheral face of said cylinder section. Said 2nd vane is a rolling piston mold 
compressor according to claim 1 characterized by being pressed by the inner skin of said rolling 
piston with the press means while being held free [ sliding ] at said cylinder section. 
[Claim 3] The subvane which said 2nd vane has said 1st vane and position relation, is arranged, 
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and divides said 2nd actuation room into an inlet side and a discharge side, The rolling piston 
mold compressor according to claim 2 characterized by consisting of vanes of two sheets with 
the subvane in which the 1st free passage way which is arranged and permits the flow of the 
fluid of said 2nd actuation interior of a room so that this subvane and opposite direction may be 
turned to was formed. 

[Claim 4] Front housing which supports said housing for said shaft, enabling free rotation, Middle 
housing which an end side is joined to this front housing, and forms said cylinder, The end plate 
joined to middle housing so that the other end side of this middle housing might be blockaded, 
Claim 1 characterized by being constituted with rear housing which carries out partition 
formation of said intermediate-pressure room and said discharge-pressure room between this 
end plate thru/or the rolling piston mold compressor of any one publication of three. 
[Claim 5] Said cylinder section is a rolling piston mold compressor according to claim 4 
characterized by really being formed in said end plate. 

[Claim 6] Claim 1 characterized by having the fluid channel which opens inhalation opening and 
the intermediate-pressure room of said housing for free passage, and the control bulb which are 
prepared in this fluid channel, and open and close a path in response to a control signal thru/or 
the rolling piston mold compressor of any one publication of five. 

[Claim 7] Said housing is a rolling piston mold compressor according to claim 1 characterized by 
having the means for having the end plate-like section prolonged to the direction of a revolving 
shaft and perpendicular direction of said shaft in the location which meets the cylindrical section 
both-ends side of said rolling piston, and raising sliding nature to at least the cylindrical section 
both-ends side of said rolling piston, and one side of the end plate-like section of said housing. 
[Claim 8] Claim 1 characterized by having the valve which pours a fluid only in the direction of 
[ from said intermediate-pressure room ] the 2nd free passage way which opens said 
intermediate-pressure room and said discharge-pressure room for free passage, and said 
discharge-pressure room thru/or the rolling piston mold compressor of any one publication of 
seven. 

[Claim 9] The compression fluid breathed out by said discharge-pressure room from said 2nd 
actuation room is claim 1 which is the refrigerant gas of the refrigerating cycle containing a 
lubricating oil, and is characterized by arranging the vapor-liquid-separation machine which 
separates said refrigerant gas and said lubricating oil according to a viscous difference in the 
part through which the refrigerant gas which contains said lubricating oil in said discharge- 
pressure interior of a room passes thru/or the rolling piston mold compressor of any one 
publication of eight. 

[Claim 10] The rolling piston mold compressor according to claim 9 characterized by having the 
3rd free passage way which opens the pars basilaris ossis occipitalis of said discharge-pressure 
room, the sliding section of said 1st vane, and the sliding section of said 2nd vane for free 
passage. 

[Claim 1 1] The rolling piston mold compressor according to claim 10 characterized by having the 
4th free passage way which opens for free passage the neighborhood of the bearing which 
supports said shaft free [ rotation ] in said housing, and the sliding section of said 2nd vane. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention uses [ especially ] for refrigerant compression of the air 

conditioner for automobiles about a rolling piston mold compressor and is effective. 

[0002] 

[Description of the Prior Art] while contacting a rolling piston to a cylinder wall by carrying out a 
rotation drive with the crankshaft which the conventional rolling piston mold compressor has 
arranged the cylinder-like rolling piston in a circular cylinder, and has arranged this rolling piston 
on a cylinder core — eccentric rotation — that is, it is made to carry out orbital motion. 
[0003] On the other hand, the vane extruded by the spring is made to contact the peripheral 
face of a rolling piston, the actuation room in a cylinder is divided into two in this vane, inhalation 
opening is made the actuation room of one of these, and the actuation room of another side is 
made to make opening of the delivery, respectively. 

[0004] And when the volume of the two above-mentioned actuation rooms changes with the 
orbital motion of a rolling piston, it is constituted so that inhalation of a fluid, compression, and 
the regurgitation may be performed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the conventional rolling piston mold 
compressor, since inhalation of a refrigerant, compression, and a regurgitation stroke are 
performed by one revolution of a rolling piston, while it is large, and vibration and the noise also 
become large and fluctuation of driving torque gives a user displeasure according to it, there are 
problems, such as shortening the own life of a compressor. 

[0006] This invention aims at being an easy configuration using one rolling piston, and offering 
the small rolling piston mold compressor of torque fluctuation in view of the point describing 
above. 
[0007] 

[Means for Solving the Problem] While this invention is supported by housing which has a 
cylinder inside (a), and the (b) aforementioned housing free [ rotation ] in order to attain the 
above-mentioned purpose The shaft which has the crank section which carried out specified 
quantity eccentricity to the axial center, and the cylinder section prepared by fixing in the (c) 
aforementioned cylinder, (d) It is the rolling piston of the shape of a cylinder fitting of the 
rotation of is made free to said crank section. The rolling piston which performs orbital motion 
while it is arranged in said cylinder as said cylinder section is built in a cylindrical shape-like 
inner circumference side, and contacting the both sides of the inner skin of said cylinder, and the 
peripheral face of said cylinder section in response to rotation of said shaft, (e) The 1st 
actuation room formed by either the space between the inner skin of said cylinder, and the 
peripheral face of said rolling piston, and the space between the inner skin of said rolling piston, 
and the peripheral face of said cylinder section, (f) The 2nd actuation room formed of another 
side of said both space, and the 1st vane which divides the 1st actuation room of (g) above into 
an inlet side and a discharge side, (h) The 2nd vane which divides said 2nd actuation room into 
an inlet side and a discharge side, and inhalation opening which it is prepared [ opening ] in the (i) 
aforementioned housing and makes the inlet side of said 1st actuation room inhale a fluid, (j) It is 
prepared in said housing and the technical means of having the intermediate-pressure room 
which opens the discharge side of said 1st actuation room for free passage to the inlet side of 
said 2nd actuation room, and the discharge-pressure room where it is prepared in the (k) 
aforementioned housing, and a compression fluid is breathed out from the discharge side of said 
2nd actuation room are adopted. 
[0008] 

[Function and Effect of the Invention] The fluid which the fluid (for example, refrigerant of a 
refrigerating cycle) inhaled in the 1st actuation room 40 from the inhalation opening 35 of 
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housing was first compressed with rotation of the rolling piston 42 at the 1st actuation room 40, 
and was compressed at this 1 st actuation room 40 is breathed out by the intermediate-pressure 
room so that it may be illustrated to drawing 5 , since this invention compressor is constituted 
like the above. And this breathed-out refrigerant is inhaled from the inhalation opening 36 of the 
2nd actuation room 41 at the 2nd actuation room 41, and is compressed further here. The fluid 
compressed further at this 2nd actuation room 41 is breathed out by the discharge-pressure 
room from the delivery 38 of the 2nd actuation room 41 , and is sent out outside. 
[0009] Since two-step compression is performed using two actuation rooms, the 1st and the 
2nd, and he is trying to complete compression by two rotations of a rolling piston like the above 
in this invention compressor, the outstanding effectiveness that compression of a fluid is loose, 
and torque fluctuation can be boiled markedly and can be made small from the compression ratio 
of each actuation room becoming small at coincidence compared with the thing of a twin rolling 
piston mold with two conventional actuation rooms is acquired. And since two actuation rooms 
are compressible at one rolling piston, the effectiveness that it can consider as a small and 
lightweight compressor with an easy configuration is size. 
[0010] 

[Example] Drawing 1 , and 2, 3 and 4 show the example at the time of applying this invention to 
the refrigerant compressor of the air conditioner for automobiles, and they are supported free 
[ rotation of a crankshaft 5 ] in drawing 1 - drawing 4 by the bearing 22 and 23 held at the front 
housing 1. The electromagnetic clutch which is not illustrated to the left end flank of drawing 1 is 
connected, and this crankshaft 5 receives the turning effort of an automobile engine through this 
electromagnetic clutch. Moreover, specified quantity eccentricity of the crankshaft 5 is carried 
out from that center of rotation, and the crank section 6 of a circle configuration is really 
formed, and the cylinder-like rolling piston 42 is supported by this crank section 6 free 
[ rotation ] through bearing 29. Therefore, when rotation of a crankshaft 5 is received, the rolling 
piston 42 will perform orbital motion (eccentric rotation) according to the eccentricity of the 
above-mentioned crank section 6. 

[001 1] Furthermore, the balance weight 7 is being fixed in order to compensate a crankshaft 5 
with the eccentricity of the rolling piston 42 and the crank section 6. Moreover, a shaft seal 24 is 
arranged between the front housing 1 and a crankshaft 5, and the refrigerant and lubricating oil 
inside a compressor prevent revealing outside. 

[0012] The end face of the flange-like section 43 of the rolling piston 42 and the end face of the 
front housing 1 are met, respectively, the ring-like plates 26 and 27 are fixed, and thrust loading 
which the retainer 28 which holds many a ball 25 and this ball 25 among both these plates 26 and 
27 is arranged, and acts on the rolling piston 42 is received. 

[0013] With the bolt which is not illustrated, the middle housing 2 which has contained the 
above-mentioned rolling piston 42 is being fixed to the front housing 1, and an end plate 4 and 
the rear housing 3 are being fixed to this middle housing 2 with the bolt which is not illustrated 
too. The 1st actuation room 40 is formed with cylinder-like the cylinder 44, the rolling piston 42, 
and end plate 4 which were formed in the middle housing 2 interior. Moreover, the cylinder 
section 47 is really formed in the field which countered the rolling piston 42 among end plates 4, 
and this cylinder section 47 is formed in the same center position as a cylinder 44, and is 
arranged in the inner circumference side of the rolling piston 42. The 2nd actuation room 41 is 
formed with this cylinder section 47, cylinder 42a of the inner skin of the rolling piston 42, and an 
end plate 4. 

[0014] The guide slot 45 is drilled by the middle housing 2, and the 1st vane 8 is guided for this 
guide slot 45, enabling free sliding. Furthermore, as it is located in the shaft-orientations 
abbreviation center section (refer to drawing 1 ) of the 1 st vane 8 at the middle housing 2, the 
spring guide hole 46 is drilled in the sliding direction of a vane 8, and the vane presser-foot plate 
12 and the spring 10 are arranged in the interior. The cap 11 which supports the end of this 
spring 10 is being fixed to the middle housing 2, and the upper limit of the spring guide hole 46 is 
closed with this cap 1 1. Similarly the guide slot 48 is established in the cylinder section 47 
formed in the end plate 4, the 2nd vane 9 is guided free [ sliding ] in this guide slot 48, and the 
vane presser-foot plate 15, the spring 13, and the cap 14 are arranged in the spring guide hole 
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49 established in the cylinder section 47. 

[001 5] Furthermore, as shown in the middle housing 2 at drawing 2 , the inhalation opening 35 of 
the 1st actuation room 40 approaches the 1st vane 8, and is arranged, and the gas refrigerant 
which evaporated with the evaporator (not shown) of a refrigerating cycle from this inhalation 
opening 35 is inhaled. As shown in an end plate 4 at drawing 3 , the delivery 37 of the 1st 
actuation room 40, the inhalation opening 36 of the 2nd actuation room 41, and a delivery 38 are 
drilled. Both the delivery 37 of the 1st actuation room 40 and the inhalation opening 36 of the 
2nd actuation room 41 are open for free passage in the intermediate-pressure room 30 formed 
in the rear housing 3, and are opening the delivery 38 of the 2nd actuation room 41 for free 
passage in the discharge-pressure room 31 formed in the rear housing 3. Therefore, the 
refrigerant compressed at the 1st actuation room 40 will be inhaled at the 2nd actuation room 41 
through the path of the delivery 37 -> intermediate-pressure room 30 -> inhalation opening 36, 
and will be further compressed within this ** 41. The 1st vane 8 and the 2nd vane 9 are 
arranged as it is also at the physical relationship from which the timing of compression initiation 
of the 1st actuation room 40 and the 2nd actuation room 41 differs about 180 degrees here. 
[001 6] On the other hand, the intermediate pressure of the intermediate-pressure room 30 is 
drawn in the guide slot 45 through the free passage opening 32 prepared in the end plate 4, 
forces the 1st vane 8 on the peripheral face of the rolling piston 42 by the suitable force with a 
spring 10, and prevents the leakage of the refrigerant between the 1st vane 8 and the rolling 
piston 42. Similarly, the discharge pressure of the discharge-pressure room 31 is drawn in the 
guide slot 48 through the free passage opening 33 prepared in the end plate 4, forces the 2nd 
vane 9 on the inner skin of cylinder 42a of the rolling piston 42 with a spring 13, and prevents 
the leakage of the refrigerant between a vane 9 and the rolling piston 42. 
[0017] In addition, when the leakage of the refrigerant between vanes 8 and 9 and the rolling 
piston 42 does not pose a problem, the above-mentioned pressure is good only by spring action 
or the refrigerant pressure force. 

[0018] Moreover, with the valve basalia 17, it is fixed to an end plate 4 with a bolt 18, and a 
delivery 37 is opened [ discharge valve / the discharge valve 16 of the 1st actuation room 40 is 
arranged in the intermediate-pressure room 30, and ] and closed. Moreover, it is arranged in the 
discharge-pressure room 31, and is fixed to an end plate 4 with a bolt 21 with the valve basalia 
20, and the discharge valve 19 of the 2nd actuation room 41 opens and closes a delivery 38. 
Moreover, the regurgitation port 34 which was open for free passage in the discharge-pressure 
room 31 is formed in the rear housing 3, and the refrigerant compressed through this 
regurgitation port 34 is sent out to the condenser of an external refrigerating cycle. 
[0019] Next, in the above-mentioned configuration, actuation of this example is explained based 
on drawing 5 . From the condition (a) in which, as for drawing 5 , this compressor completed 
inhalation, the revolution include angle of the rolling piston 42 shows the condition in every about 
90 degrees in order of (a), (b), (c), and (d). Here, the volume of the 1st actuation room 40 in (a) 
turns into inhalation volume of this compressor. Moreover, the 1 st actuation room 40 and the 
2nd actuation room 41 are divided into inlet sides 40A and 41 A and discharge sides 40B and 41 B 
by the vane 8 and the vane 9, respectively. 

[0020] in connection with the orbital motion of the rolling piston 42, the volume of discharge- 
side 40B of the 1st actuation room 40 should decrease gradually, and an internal refrigerant 
should be compressed, and pass the above-mentioned path (37->30->36) — it is sent into the 
2nd actuation room 41. Since the volume of discharge-side 41 B of the 2nd actuation room 41 
decreases gradually after inhalation of the 2nd actuation room 41 is completed in the condition 
(c) that a revolution include angle is about 180 degrees, a refrigerant is compressed further at 
the 2nd actuation room 41, when the refrigerant pressure force of the condenser pressure of an 
external refrigerating cycle is reached, it pushes a discharge valve 19 open, and is breathed out 
by the discharge-pressure room 31 from a delivery 38. 

[0021] Therefore, the inhaled refrigerant has loose compression compared with being 
compressed while revolution of the rolling piston 42, i.e., rotation of a crankshaft 5, rotates two 
times about, and the conventional rolling piston mold compressor compressing by shaft 1 
rotation about. Furthermore, in this compressor, since it is two-step compression, the 
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compression ratio of each actuation rooms 40 and 41 can make it smaller than the conventional 
rolling piston mold compressor, and can make fluctuation of driving torque small also from this. 
[0022] The count result of the example of effectiveness by this invention is shown in drawing 6 , 
drawing 7 R> 7, and drawing 8 . Driving torque fluctuation of this invention compressor is shown 
in drawing 6 (a). However, the flow and pressure requirement was set to suction pressure Ps=2 
kg/cm2 G of the refrigerant inhaled by the inhalation opening 35, and discharge-pressure Pd=15 
kg/cm2 G of the refrigerant breathed out by the discharge-pressure room 31, and the 
compression initiation timing beta of the volume ratio alpha of the 1st actuation room 40 and the 
2nd actuation room 41 and each actuation room was determined that torque fluctuation will 
serve as min with alpha= 0.47 and beta= 1 80 degrees. 

[0023] As compared with this invention compressor and the conventional twin rolling piston mold 
compressor ( drawing 6 R> 6 (b)) which has two actuation rooms too to this volume, torque 
fluctuation of this invention has become about 40% of this conventional example, and is 
decreasing sharply. Moreover, as other flow and pressure requirements are shown in drawing 7 
and drawing 8 , torque fluctuation can be reduced by the broad flow and pressure requirement by 
determining suitably a volume ratio alpha and the compression initiation timing beta. 
[0024] Furthermore, if a volume ratio alpha and the compression initiation timing beta are 
matched according to the service conditions (for example, for high compression ratios etc.) of a 
compressor, it cannot be overemphasized that the big torque fluctuation reduction effectiveness 
is acquired. 

[0025] Moreover, since this compressor can compress the refrigerant of the two actuation 
interior of a room in one rolling piston, it is easy, and there are also few components mark and a 
configuration can use them as a small and lightweight compressor. 

[0026] Next, other examples of this invention are explained. Drawing 9 and 10 show the 2nd 
example, and are penetrated and drilled in the direction in which the shaft orientations of the 
cylinder section 47 and the guide slot 48 cross at right angles at the cylinder section 47 of an 
end plate 4, and it is shown to two subvanes 9A and 9B to them free [ sliding ] in this guide slot 
48. A spring 13 and the vane presser-foot plates 15A and 15B were arranged in the shaft- 
orientations abbreviation center section of the subvanes 9A and 9B like the 1st example, and the 
subvanes 9A and 9B are forced on the inner skin of cylinder 42a of the rolling piston 42 by the 
suitable force. The notching section 50 which corresponds at the tip of a vane on the 1 st free 
passage way according to claim 3 was formed in one subvane 9B, and it has prevented that the 
refrigerant in the 2nd actuation room 41 is compressed by vane 9B by opening the space of the 
right-and-left both sides of vane 9B for free passage by this notching section 50. 
[0027] Since the amount of displacement of a spring 13 is small and can be managed with this 
2nd example, the long life of a spring 13 can be taken. The inhalation volume of a compressor is 
small especially, and it is effective when the diameter of the cylinder section 47 is small. 
[0028] Next, the 3rd example is shown in drawing 1 1 . Although the crank section 6 is formed in 
the crankshaft 5 in the 1st example at one, a crankshaft 5 and the crank section 6 are formed 
with another object in this 3rd example. That is, the drive pin 51 is formed in the location which 
carried out eccentricity to the crankshaft 5 to that center of rotation at one, and the crank 
section 6 is attached in this drive pin 51 pivotable. The balance weight 7 is being fixed to the 
crank section 6, and it has prevented that the crank section 6 escapes from the drive pin 51 
with a circlip 52. 

[0029] In this 3rd example, if the location of the drive pin 51 is made in agreement with the 
medial axis of the crank section 6, the same effectiveness as the 1st example can be done so. 
Furthermore, by considering as a location which is forced by the suitable force for the cylinder 
section 47 in which the component of a force of the compression reaction force of the 
refrigerant which acts the location of the drive pin 51 on the rolling piston 42 was produced, and 
the rolling piston 42 was arranged by cylinder-like the cylinder 44 and end plate 4 of middle 
housing 2 inner circumference, the refrigerant leakage between the rolling piston 42, a cylinder 
44, and the cylinder section 47 can be prevented, and improvement in compression efficiency 
can be aimed at. 

[0030] Furthermore, the 4th example is shown in drawing 12 and 13. a refrigerant — the — one 
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- an example — the same — inhalation — opening — 35 ( drawing 13 ) — the — one — 
actuation — a room — 40 — inhaling — having — a path — drawing 12 — being shown — as - 

- the exterior — electric control — a signal — a refrigerant — a gas pressure signal — etc. — 
controlling — having — control — a bulb — 60 — a passage — an intermediate pressure — a 
room — 30 — opening — carrying out — having had — middle — inhalation — opening — 61 - 

- inhaling — having — a path — having — **** . The control bulb 60 is a bulb which opens and 
closes the path inhaled from the middle inhalation opening 61, when this control bulb 60 has 
closed, a refrigerant is inhaled only from the inhalation opening 35 like the 1st example at the 1st 
actuation room 40, and the volume of the 1st actuation room 40 turns into inhalation volume of 
this compressor. Next, since a refrigerant is directly inhaled from the middle inhalation opening 
61 through this bulb 60 at the intermediate-pressure room 30 when the control bulb 60 is open, 
the intermediate-pressure room 30 serves as suction pressure, and in order that the 1st 
actuation room 40 may not carry out a compression operation, the inhalation volume of this 
compressor in this case turns into volume of the 2nd actuation room 41 . Therefore, since the 
inhalation volume of this compressor is changeable into two steps by controlling closing motion 
of the control bulb 60 according to a cooling load, power-saving operation of a compressor is 
attained. 

[0031] For example, said control bulb 60 is used as a solenoid valve, a temperature sensor 71 
detects the blow-off air temperature of the evaporator 70 of a refrigerating cycle, and it may be 
made to open and close a solenoid valve 60 in the 4th example through a control circuit 72 
according to the detection temperature. That is, when blow-off sky atmospheric temperature of 
an evaporator 70 becomes below laying temperature (for example, 3 degrees C), a solenoid valve 
60 is opened, the inhalation volume of a compressor is decreased, and power of a compressor is 
made small while preventing past [ of an evaporator 70 / the cold ] by reducing the refrigeration 
capacity of an evaporator 70. On the contrary, when blow-off sky atmospheric temperature of an 
evaporator 70 becomes more than laying temperature, a solenoid valve 60 is closed, and capacity 
of a compressor is made 100%. Thus, frosting of an evaporator 70 depended for getting cold too 
much can be prevented by carrying out adjustable control of the capacity of a compressor in two 
steps. 

[0032] In addition, it is good also as a relief valve which can control similarly even if it detects 
the refrigerant suction pressure (refrigerant evaporation pressure) of a compressor, and 
operates by the device like a pure machine instead of a solenoid valve as a control valve 60 in 
this case instead of detecting blow-off sky atmospheric temperature of an evaporator 70. That 
is, if the pressure corresponding movement members (diaphram etc.) displaced according to 
refrigerant inlet pressure are used and refrigerant inlet pressure falls below to a set pressure 
(2kg/cm2), you may make it a relief valve 60 open according to this inlet pressure fall. 
[0033] Moreover, in the example mentioned above, each performs the 1st-step compression at 
the 1st actuation room 40 by the side of the periphery of the rolling piston 42. Although it 
constitutes so that the fluid which finished this 1 st-step compression may be introduced into 
the 2nd actuation room 41 by the side of the inner circumference of the rolling piston 42 via the 
intermediate-pressure room 30 and the 2nd-step compression may be performed at this 2nd 
actuation room 41 It can also constitute so that the 1 st-step compression may be performed at 
the actuation room by the side of the inner circumference of the rolling piston 42 and the 2nd- 
step compression may be performed after an appropriate time at the actuation room by the side 
of a periphery. 

[0034] By the way, although considered as the structure of receiving thrust loading which acts 
on the rolling piston 42 in many balls 25, the retainer 28 for ball maintenance, and the thrust 
bearing that consists of plates 26 and 27, in the 1st - the 4th example which were mentioned 
above, even if it does not use such thrust bearing, the rolling piston mold compressor of this 
invention can be constituted, and the following 5th - the 9th example show the compressor of 
the format of not using the above-mentioned thrust bearing. 

[0035] In the 5th example shown in drawing 14 , the path clearance of field 42c and end plate 
section 43' of the middle housing 2 which meet end plate section 43' of the path clearance of the 
field 42b and the end plate 4 which meet the end plate 4 of the rolling piston 42, and the middle 
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housing 2 of the rolling piston 42 is determined as the appearance from which the leakage of a 
refrigerant does not pose a problem in the about 20-micrometer minute gap. Furthermore, the 
rolling piston 42, the middle housing 2, and an end plate 4 are using an aluminum containing alloy, 
the middle housing 2, and an end plate 4 as hardened steel etc., the combination 42, for example, 
the rolling piston, of a good ingredient of sliding nature. Moreover, it is good also as structure of 
using the rolling piston 42, the middle housing 2, and an end plate 4 as the same ingredient, and 
performing surface treatment in the sliding section. For example, it is good also as structure 
which all made the rolling piston 42, the middle housing 2, and an end plate 4 the aluminum 
containing alloy, performed plating processing of nickel boron plating for example, etc. to the 
whole rolling piston 42 or end faces 42b and 42c, and has improved sliding nature. 
[0036] Moreover, although end-face 42c of the rolling piston 42, end plate section 43' of the 
middle housing 2 or end-face 42b of the rolling piston 42, and an end plate 4 will receive thrust 
loading which acts on the rolling piston 42 Since the rolling piston 42 rotates at a suitable rate 
small [ the revolution radius of the rolling piston 42 ], the sliding rate of the both-ends sides 42b 
and 42c of the rolling piston 42 and end plate section 43' of an end plate 4 and the middle 
housing 2 is small. And since the combination of the quality of the material which described 
these sliding part above, and surface treatment are raising sliding nature, faults, such as printing, 
do not occur and thrust bearing becomes unnecessary. The part and structure become easy, the 
cost can be cut down, and the miniaturization of a shaft-orientations dimension also becomes 
possible. Furthermore, since distance of the bearing of the rolling piston 42 and the bearing 23 of 
the front housing 1 can be made shorter than the 1st example structure of drawing 1 , the load 
which acts on the bearing 22 and 23 of the front housing 1 can be reduced, and a life can also be 
improved. 

[0037] Since other points of the 5th example are the same as the 1-4th examples mentioned 
above, explanation is omitted. Next, the 6th example shown in drawing 15 R> 5 is what 
transformed the 5th example of the above, and the slot 81 of the shape of a ring which carries 
out normally open opening into housing 1 is formed in the field by the side of end plate section 
43' of the middle housing 2 among the end plate sections 80 of the rolling piston 42. On the 
other hand, in order to draw an intermediate pressure inside the front housing 1 , the 
intermediate-pressure room 30 is considered as the configuration which is open for free passage 
in housing 1 through the free passage opening 82, the communicating tube way 83, and the free 
passage opening 84. Since thrust loading to the drawing 15 left which an intermediate pressure 
will act on the end plate section 80 of the rolling piston 42 from a direction opposite to the 
actuation rooms 40 and 41, and is used as the rolling piston 42 at an operation can be reduced 
according to **** 6 example, also in the structure which abolished thrust bearing, the 
dependability of the thrust sliding section of the rolling piston 42 can be raised further. In 
addition, although considered as the configuration which draws an intermediate pressure inside 
the front housing 1 in the 6th example, it is also possible to constitute so that the optimal 
pressure may be drawn according to a flow and pressure requirement through a pressure control 
valve from a discharge pressure, an intermediate pressure, or suction pressure. 
[0038] Drawing 16 shows the 7th example which used the above-mentioned pressure control 
valve, and 90 is a pressure control valve and has become a cross valve. The pressure control 
valve 90 has diaphram 93, a discharge pressure is led to the spherical valve element 91 side 
(drawing Nakagami side) of diaphram 93 through the free passage opening 100 and a duct 101 
from the discharge-pressure room 31, and the spherical valve element 91 and the opposite side 
(drawing Nakashita side) are released by atmospheric air by the hole 98. Furthermore, the spring 
94 which adds the force in the spherical valve element 91 direction to diaphram 93 is arranged in 
said atmospheric-air side. On the other hand, the spherical valve element 91 and a push rod 92 
fix to one, and this push rod 92 is pushed against diaphram 93 with the spring 96. Moreover, 
Ports 95a, 95b, and 95c are drilled by housing of a control valve 90, port 95a is open for free 
passage with the inside of the front housing 1 through a duct 102 and the free passage opening 
84, port 95b is open for free passage with the discharge-pressure room 31 through said duct 101 
and the free passage opening 100, and port 95c is open for free passage with the intermediate- 
pressure room 30 through a duct 103 and the free passage opening 82. 
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[0039] In the above-mentioned configuration, if actuation of the 7th example is explained, while 
resultant force of the force by the discharge pressure and the force by the spring 96 will act on 
diaphram 93 in a drawing Nakashita side direction, the force by the spring 94 will act on a 
drawing Nakagami side direction, and diaphram 93 moves up and down by balance of the force. 
[0040] With vertical movement of this diaphram 93, the spherical valve element 91 will move up 
and down through a push rod 92, and Ports 95b and 95c will be opened and closed. Since said 
resultant force has the discharge pressure highly larger than the force by the spring 94, the 
spherical valve element 91 contacts lower valve seat 97A, and port 95c closes drawing 1 6 , and 
it shows the condition that port 95b and port 95a were open for free passage. In this condition, a 
discharge pressure will be drawn inside the front housing 1. If the above-mentioned discharge 
pressure to a discharge pressure becomes low and said resultant force becomes smaller than 
the force by the spring 94, the spherical valve element 91 will move up, when upper valve seat 
97B is contacted, port 95b will close, port 95c and port 95a will be open for free passage, and an 
intermediate pressure will be drawn inside the front housing 1. 

[0041] Since thrust loading which acts on the rolling piston 42 by compression of a refrigerant 
becomes large as a discharge pressure becomes high, by changing the pressure which acts on 
the tooth back of the end plate section 80 of the rolling piston 42 by the height of a discharge 
pressure as mentioned above, thrust loading which acts on the rolling piston 42 much more 
effectively can be reduced, and dependability can be improved further. 

[0042] Next, the 8th example is shown in drawing 17 - drawing 1 9 . The good slide members 110 
(refer to drawing 18 ) and 1 1 1 (refer to drawing 19 ) of the sliding nature which the 8th example 
becomes from polish band steel etc., respectively between end plate section 43' of the 
cylindrical section both-ends sides 42b and 42c of the rolling piston 42, an end plate 4, and the 
middle housing 2 are arranged, and the slide member 112 of the too still more nearly same 
quality of the material between the medial surface of the rolling piston 42 and the end face of 
the cylindrical section 47 of an end plate 4 is arranged. Even when the same ingredients, such as 
an aluminum containing alloy, are used as an ingredient of the rolling piston 42, an end plate 4, 
and the middle housing 2, it is not necessary to perform surface treatment, and good sliding 
nature can be obtained in the 8th example. In addition, there is not necessarily no need of using 
said slide member 110,11 1,112 altogether, and it requires only a required part. 
[0043] Next, the 9th example is shown in drawing 20 and drawing 21 . The 9th example is 
arranging the ring-like sealant 1 13,1 14 (refer to drawing 21 ) excellent in the sliding nature which 
forms a ring-like crevice in the both-ends sides 42b and 42c of the cylindrical section of the 
rolling piston 42, and becomes this crevice from resin etc., respectively. By arrangement of this 
sealant 1 13,1 14, the leakage of a refrigerant can be prevented and effectiveness can be 
improved. Furthermore, the variation in the effectiveness by the variation in each path clearance 
between the both-ends sides 42b and 42c of the cylindrical section of the rolling piston 42 and 
end plate section 43' of an end plate 4 and the middle housing 2 can be prevented. 
[0044] Although the 5th - the 9th example which were mentioned above are for abolishing the 
thrust bearing of the rolling piston 42, they describe below the example which aimed at 
amelioration for preventing useless consumption of compressor power driven when the thermal 
load of the air conditioner for automobiles is very low (when outside air temperature is very low). 

[0045] Although this invention compressor has the greatest description at the point of 
performing the two-step compression operation in the 1st actuation room 40 and the 2nd 
actuation room 41 as shown in drawing 5 (a) - (d) mentioned above Since the completion 
pressure of the 1st step of compression by the 1st actuation room 40 (it is henceforth called an 
intermediate pressure) is decided by the volume ratio of two actuation rooms 40 and 41 in this 
invention compressor, the volume ratio has been decided that torque fluctuation becomes small 
in the usual thermal load. However, when a thermal load is very low, the condensation pressure 
in a refrigerating cycle becomes low, therefore the discharge pressure of a compressor may also 
become low and may become below an intermediate pressure. In such a case, the refrigerant 
which carried out fault compression in the 1 st step by the 1 st actuation room 40 is made to 
expand in the 2nd step by the 2nd actuation room 41, and there is a possibility of producing the 
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problem of consuming compressor power driven vainly. 

[0046] so, in the 10th example shown in drawing 22 and drawing 23 It enables it to prevent 
generating of the above-mentioned problem. In the **** 10 example The pilot by-pass 120 
applicable to the 2nd free passage way according to claim 8 which opens the intermediate- 
pressure room 30 and the discharge-pressure room 31 for free passage in the rear housing 3 is 
formed. The check valve 121 and the valve basalia 122 which prevent the back flow of the 
refrigerant from the discharge-pressure room 31 to the intermediate-pressure room 30 are being 
fixed to the discharge-pressure room 31 side of this pilot by-pass 120 with the bolt 123 (refer to 
drawing 23 ). Therefore, the refrigerant compressed at the 1 st actuation room 40 will be inhaled 
at the 2nd actuation room 41 through the delivery 37 -> intermediate-pressure room 30 -> 
inhalation opening 36, and it will have the 1st path which is further compressed in this 2nd 
actuation room 41, and is breathed out by the discharge-pressure room 31 from a delivery 38, 
and the 2nd path breathed out by the discharge-pressure room 31 through the delivery 37 -> 
intermediate-pressure room 30 -> pilot by-pass 120. The 1st vane 8 and the 2nd vane are 
arranged as it is also at the physical relationship from which the timing of compression initiation 
of the 1st actuation room 40 and the 2nd actuation room 41 differs about 180 degrees here. 
[0047] Actuation of the 1 0th example is explained in the above-mentioned configuration. The 
air-conditioning thermal load of a refrigerating cycle usually comes out, and, in a certain case, 
actuation shown in drawing 5 used for actuation explanation of the 1st above-mentioned 
example - drawing 8 R> 8 is performed also in the 10th example. 

[0048] That is, when the volume ratio of Ps, the 1st actuation room 40, and the 2nd actuation 
room 41 is set to alpha for the refrigerant inlet pressure inhaled by the inhalation opening 35, an 
intermediate pressure (pressure of the intermediate-pressure room 30) is set to Ps and 
(1 /alpha) K (K is the ratio of specific beat), for example, about 6.1kg/cm2 of intermediate 
pressures is set to G in suction pressure Ps=2 kg/cm2 G, a volume ratio alpha= 0.47, and K= 
1.14. In the usual thermal load, since a discharge pressure is higher than an intermediate 
pressure, the check valve 121 has closed the pilot by-pass 120. Therefore, torque fluctuation 
can be reduced by two-step compression as mentioned above. 

[0049] Next, an operation when a thermal load is very low is explained. When a thermal load is 
very low, the refrigerant pressure force in the condenser of an external refrigerating cycle is low, 
therefore a discharge pressure may become low and may become below the intermediate 
pressure of the above-mentioned [ this discharge pressure ]. In such a case, if the above two- 
step compression is performed, after compressing a refrigerant to an intermediate pressure at 
the 1st actuation room 40, a refrigerant will be made to expand to a discharge pressure at the 
2nd actuation room 41, and compressor power driven will be consumed vainly. However, in the 
10th example, if a discharge pressure declines from an intermediate pressure, since a check 
valve 121 will open a pilot by-pass 120, a refrigerant flows from the intermediate-pressure room 
30 through a pilot by-pass 120 to the discharge-pressure room 31. For this reason, since an 
intermediate pressure becomes equal to a discharge pressure, fault compression of the 
refrigerant is not carried out at the 1st actuation room 40. That is, a refrigerant is compressed 
to the pressure which reaches a discharge pressure at the 1st actuation room 40, and is sent 
into the discharge-pressure room 31 through the delivery 37 -> intermediate-pressure room 30 
-> pilot by-pass 120 after that. Furthermore, since the suction pressure and the discharge 
pressure of the 2nd actuation room 41 become equal and the 2nd actuation room 41 does not 
perform work of compression in order that the 2nd actuation room 41 may inhale a refrigerant 
from the intermediate-pressure room 30, consumption of useless power can be prevented. In 
addition, although it becomes one-step compression in this case, since a discharge pressure is 
low and the compression ratio is small, torque fluctuation does not pose a problem small. 
[0050] Next, the 11th example which transformed the 10th example of the above is shown in 
drawing 24 . The check valve 130 is arranged by the wall surface which has separated the 
intermediate-pressure room 30 and the discharge-pressure room 31 of the rear housing 3. As 
the configuration of this check valve 130 is shown in drawing 25 , it is pushed against a valve 
seat 135 with a spring 133, the drawing Nakagami side of this valve seat 135 is open for free 
passage in the intermediate-pressure room 30 with free passage opening 135a, and, on the other 
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hand, the spherical valve element 132 is opening the drawing Nakashita side of a valve seat 135 
for free passage in the discharge-pressure room 31. Here, a spring 133 is supported by the 
stopper 134 and the pressure by said spring 133 is set as the force of extent which does not 
separate from a valve seat 135 by vibration which a valve element 132 is operating. Moreover, 
the screw section is formed in casing 131 and it is concluded by the screw hole made in the wall 
surface of said rear housing 3. 

[0051] The same effectiveness as the 10th example since a refrigerant passes along the interior 
of a check valve 130 in order for a valve element 132 to be depressed with an intermediate 
pressure by the method of drawing Nakashita when an intermediate pressure exceeds a 
discharge pressure by the above-mentioned configuration, and to separate from a valve seat 
135, and it flows in the discharge-pressure room 31 from the intermediate-pressure room 30 and 
an intermediate pressure becomes almost equal to a discharge pressure can be done so. 
[0052] The lubricating oil mixed in the refrigerant is performing the lubrication of compressor 
each sliding section of this invention. This performs the lubrication of each sliding section with 
inhalation of a refrigerant and the receipts and payments to the actuation room by the 
regurgitation by circulating also through a lubricating oil to coincidence in the state of a liquid. 
The 12th of the following - the 15th example show the part in which the above-mentioned 
lubricating oil does not have the flow of the refrigerant in a compressor, for example, the 
compressor with which it was made for the sliding surface of a vane to also be supplied enough. 
[0053] The 1 2th example is explained based on drawing 26 . The tabular metal or the vapor- 
liquid-separation machine 145 made of resin which shows a refrigerant and a lubricating oil to 
drawing 27 separated according to a viscous difference is installed near the discharge-pressure 
room 31 side of the delivery 38 from the 2nd actuation room 41 to the discharge-pressure room 
31. Said vapor-liquid-separation machine 145 is covered on the edge of the upper part and 
right-and-left both sides, and provides 145a-145c so that the refrigerant and lubricating oil 
which were breathed out from the delivery 38 may collide with this vapor-liquid-separation 
machine 145 efficiently. 

[0054] The 1st vane room 141 is constituted by said spring guide hole 46 with which a spring 10 
is arranged, and said guide slot 45 where the 1st vane 8 reciprocates, and the 2nd vane room 
142 is constituted by said spring guide hole 49 with which a spring 13 is arranged, and said guide 
slot 48 where the 2nd vane 9 reciprocates. 

[0055] The free passage way 143 is constituted by free passage way 143a which leads a 
lubricating oil to said 1st vane room 141, and free passage way 143b led to said 2nd vane room 
142. Said free passage way 143 carries out opening of the 1st opening 143A of the end to the 
pars basilaris ossis occipitalis of the discharge-pressure room 31, and carries out opening of 2nd 
opening 143B of the other end, and 3rd opening 143C near [ said / spring guide hole 46 ] said 
1st vane room 141 and near [ said / spring guide hole 49 ] said 2nd vane room 142, respectively. 

[0056] in addition, said free passage way 143 in this example — the 3rd free passage way 
configuration according to claim 10 — it is carrying out. The diaphragm 140 which adjusts the 
amount of supply of a lubricating oil is installed in said 1st opening 143A of said free passage 
way 143. 

[0057] Next, actuation of this example is explained. If the tabular vapor-liquid-separation 
machine 145 which separates a refrigerant as shown in drawing 27 , and a lubricating oil 
according to a viscous difference is arranged near the discharge-pressure room 31 side of the 
delivery 38 from the 2nd actuation room 42 to the discharge-pressure room 31, a lubricating oil 
will be sprayed on said vapor-liquid-separation machine 145 with a refrigerant, will adhere 
according to the viscosity on the surface of a plate, and will accumulate in the pars basilaris 
ossis occipitalis of the discharge-pressure room 31 with gravity. 

[0058] The relation of a discharge pressure, an intermediate pressure, and suction pressure 
serves as discharge-pressure > intermediate-pressure > suction pressure by two-step 
compression actuation of this compressor. Since the minute clearance between the sliding 
sections with the middle housing 2 of the 1 st vane 8 is connected with the 1 st actuation room 
40, the pressure of the 1st vane room 141 becomes equal to the pressure of the 1st actuation 
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room 40, and since the 1st vane room 141 is intermediate-pressure > 1st actuation room 
pressure force > suction pressure, it serves as intermediate-pressure > 1 st vane room pressure 
force > suction pressure here. 

[0059] Moreover, similarly, the pressure of the 2nd vane room 142 becomes equal to the 
pressure of the 2nd actuation room 41, and since it is a discharge-pressure > 2nd actuation 
room pressure force > intermediate pressure, it turns into a discharge-pressure > 2nd vane room 
pressure force > intermediate pressure. 

[0060] Therefore, the lubricating oil accumulated in the pars basilaris ossis occipitalis of the 
discharge-pressure room 31 which is the highest pressure has the oil level pushed, is sent into 
the 1st vane room 141 and the 2nd vane room 142 through the free passage way 143, and 
performs the lubrication of the sliding section of the 1 st vane 8 and the 2nd vane 9. At this time, 
in order to prevent supply of a superfluous lubricating oil, said drawing 140 is adjusting the 
amount of supply of a lubricating oil. 

[0061] Next, as shown in drawing 28 , 2nd opening 143B by the side of the 1st vane room 141 of 
said free passage way 143a is made into the sliding surface of the 1st vane 8, the 13th example 
makes opening of 3rd opening 143C by the side of the 2nd vane room 142 of said free passage 
way 143b to the sliding surface of the 2nd vane 9, respectively, and it opens and closes with the 
location of a reciprocating motion of a vane. Even if it removes the diaphragm 1 40 which this 
used for the amount accommodation of lubricating oils in said 12th example, the amount of 
lubricating oils can be adjusted with the orbit and opening hole site relation of a vane. 
[0062] Free passage way 1 43a' makes the intermediate-pressure room 30 and the 1 st vane room 
141 open for free passage, and free passage way 143b' makes the discharge-pressure room 31 
and the 2nd vane room 142 open for free passage in the 14th example shown in drawing 29 . 
Moreover, said vapor-liquid-separation machine 145 and the 2nd same vapor-liquid-separation 
machine 146 are arranged also in the intermediate-pressure room 30, and it is made for a 
refrigerant and the separated lubricating oil to accumulate in the pars basilaris ossis occipitalis 
of the intermediate-pressure room 30 with gravity. Compared with having supplied the lubricating 
oil to the 1st vane room 141 from the discharge-pressure room 31 in said 12th example by this 
configuration, accommodation of the amount of lubricating oils becomes easy by supplying a 
lubricating oil from the small intermediate-pressure room 30 of differential pressure. 
[0063] The 15th example is explained based on drawing 30 . In addition to said 12th example, the 
free passage way 150 opened for free passage by axis end section 5A of a shaft 5 from the 2nd 
vane room 142 is vacated for the center section of said rolling piston 42, and the free passage 
way 151 opened for free passage by a bearing 22 and the 23 neighborhoods from this axis end 
section 5A is vacated for said shaft 5. 

[0064] The free passage way 1 52 which makes the axial room 1 60 which furthermore consists of 
space of the clearance between said front housing 1 and said shafts 5, and the inhalation 
opening 35 open for free passage is vacated for said front housing 1. 

[0065] In addition, these free passage ways 150 and 151 in this example constitute the 4th free 
passage way according to claim 11. Next, actuation of the 15th example is explained. 
[0066] Since said axial room 160 is open for free passage with the inhalation opening 35 and the 
free passage way 152, the pressure of the axial room 160 becomes equal to suction pressure, 
each — ** — a pressure — size — relation — the above — having stated — as — a discharge 
pressure — the lubricating oil sent to the 2nd vane room 142 from the discharge-pressure room 
31 since it was > 2nd vane room pressure force > intermediate-pressure > 1st vane room 
pressure force > suction pressure — further — the free passage ways 150 and 151 — a 
passage — a pressure equal to suction pressure — it is — a shaft — a room — 1 60 — up to — 
sending in — having — bearings 22, 23, and 29 — the lubrication of the sliding section is 
performed. 

[0067] According to the 12th - the 15th example which were mentioned above, additional 
components, such as an oil pump, are not needed, but supply of the lubricating oil which used 
the differential pressure from the high-pressure section to depression only by arrangement of an 
easy free passage way can be realized, and the lubrication of the part which is not the passage 
of a refrigerant becomes possible. Moreover, since the lubricating oil mixed in the refrigerant is 
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C^©i$ffl^ittBJ3 
[0 00 13 

[*^±©fij«^if 3 *»wwp - y >y f X h >Sli 
50 (cflaurw^jr*4„ 
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[0002] 

pm<ois y >^KRfU^(Dn- y > iftx h >£IBS 
c©a-y >^f x h^vy^yttM^ciegl- 
fc^^vi'? hr@i&sg8tiT-&t £KJ:«3. o-y 
> y fx h y > itnmictmz &t£& 6(B^iaiK 

[0003] — o- y >^fx h >©n^B«c«x 
7-y ytfvwuMztitd-i/zmmz-e, c©-<-> 
tcr ^> y > ^rtofptfrs* 2 otc#$u o . -?•© — J}<Dft 

p-y>yex h >©&$£«»«: 

[000 5] 

[^«(/i^it5Si] &*© 
tttftfTg£n--y>yfx h>©— Hlg-ctf -jtl^/c 
4>A*<&9. ffiffl#«c^WB%#ASttfc«:. ESS 

[0 00 6 ] *»I8»±8B^«:«*. m©p- y > y 
- y > yf x h >snffl«*li«r* c £ £@iW£ ur 

[0 00 7] 

[»S48?ft-rSfc«>©*!a] *^»±fBaW?:aRK 
£, <b) Sra^$S?>*fcia«&SK:£J*3ft&&£ 

ce . M&Ktf o trBrjeafi'^ l fc ^ 9 > d» a* wr * 
wni, ( c ) frfe^ y > swesje L-rtatt *=>n 
fcRS»£. (d> «rB*5>*awciaiK&fiE«:»c£3 

rtja«|{c«rEnttaiJ*F«3*'r& J: 9«c uri«f3^ y 
rticisBS n. «5ta^ ©@«%** nwej" y > 

#©F^ffi*>- J: omt 2Regf5©?t-^ffi©>R*K:SM U ft 
a^&ilfcStt^fSn-y^f X h>£, (e)Hute 

i^y >^©rtjaB£ttrien-y >^f x h>©*fjgffl£ 
©Pe8©£w, *j j:o'fufen - y >^f x h -xonmrnt 
Htrf2Rtta3©^ffi£©w©sra©^-rn^-^K «fc o 

JfijJS 3 ntcm 1 fBWB £ . ( f ) Vffimsainwe&iK. J; 

•3 jbjss tittm 2 f^ttsi . ( g ) mum 1 f^ias*® 

Affli|*ttHI(ni|{S^«|-r*m 1 (h) BUiEm2 

fCTtee**A« £ «±mmtcfm-r 2 *c- > £ . 
( i ) m^^v>>^dcm-f^tx. mmii'm-m.cD®. 

AWC^tt^eRASttSSRAP^ ( j ) fuf5^^> 
yKSW 6 MUlWi 1 ^8^©ttM"J£ mftBSfl 2 fftft 

■mo®. xmicmm? & *iwee*js £ . (10 mi 2^ $ ^ 

>^tcKW6n. Jiui2lfr2<1M©ttmffliJa>6ffiffi^(* 
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[0 00 8] 

[|6W©ff^»*] *#6WJBS«lB±IB©ir£<«^3 
hti,>S*>f) 1 ^CcWfrr&Jr^c, o-y>^fx 
h>4 2©Is]K(C#->r, ^^^>y©?RAP3 5*>6 

m 1 fp»S4 0 mmxztitcmw t> 
>i<D^m) nfiii-m 1 ra»S4 0 tcrBsisn. c©sb 
i^«jS4 o-rfflBtsti/ctefttt^ff^sccttm^n 

10 fit, C©ttW?tl/c^«m2fPSt)S4 1©?R 
AP3 6 J: f 3^2ffltl§14 1 GCUSASfl. CCCMJCJE 

m2^mm4 i©ttaiP3 SctoittmKSccittmsn. 

[0 00 9 ] #&WJBE«§«-Ctt. ±I2©JT £ < » 1 , ^ 
2©2o©{ / p«i^fflC=.T2KBE8l ; S:^for*jf3. CJ- 
y>^f x h>©2@!&rffi®£^7T£J: i 5'&ci/-ci,> 

sm tkwb s<&5ci*>f), s^*© 2 m<ov&m*n 

20 >a-y >^f x h>^©fe©ccJt^-c. h^i' 
*5f#6n-s„ l^4>. m©o- y>^f x h>-c2o 

©f3ftS©BBNI*ff 5 C £ #-C# -2>/c*. 1IMi&*J5fc-C 
/J>® • AdrHiHI^ £ -T C £ £ £ t,> -5^*JA 

[0010] 

[Hit^n^l, 2. 3. 4«*^^Blj,^^p^ 

■®&*RBEffitttcami u/cis^©xifef!i*^-r fe©r. 

30 /cWS2 2, 2 3tC^^>^-> + -7 h 5i)m^&C^ 

Jtsnri^,, c©^^>^->+7 h 5«. 01 ©£^ 

7 9 S«jmJ->^>©lHllE^ ; S:SW€. <£ 9 

^o-ri,=.-s 0 */c. f^yfis + y h 5«> ^-©HiiEctJ 

*& cfc 0 3T^S»D U -C RJfctt© ^ 5 > 4» gP 6 *J-H*J^SS 

TR(St^©P- y >^f X h>4 2*i[iHEa«EK^}#3 
nrt^„ Sf^r. ^^>^-> + X h 5©[sHK£:gW£ 
£. a-y>^fX h>4 2l*±IB^^>i'g|56©{I^ 
40 fiCCI&D/c^eatt (ffi^HIK) ^f i 5C£iC^£ 0 
[001 1] ^7>^'>t7h5KIW-';> 
^fXh>42teJ:0*i75>i'g|56 ©^C^^ffl 5 ^ < '>* 

^i^^i'l £^^>f^+7 h 5©PaCC«-> + 7 h~>- 

;u 2 4 ftSER* n. E*S«lrtSI5©^«*J <fc «W 
specify -r £ © *B5±"J- £ J: 5 r t, > 4 . 

[00 12] D-y>i/fXh>42©o«^gB43© 
£ 7 u > h ^ -i; i> > y 1 ©ffiMic itt n^n*f ffi 1/ 
ry>^©7*u- h 2 6. 2 7*iHS$n. ^urc 

50 ©|B5:/U- h2 6. 2 7©^iC^©*:-;U2 5*s±0' 
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[0 0 13] ±IBP-y>^f^ h>4 2£H5$»)t,Tt,> 
£s F^/^s^^B^U&^sJOUMcJ:^ 7a 

> h^e;>y l ic@^3nr*5«3> c©5 fjw^jp 
>^2(c(*. ^B9 0^L&(,>tf'.4<h&cJ:9x> K^u 

>w\v*?>#2 rtaufcjgRE i/fcnflFK©^ y > #4 4 £ 

□->;>i't^h>4 2ii>K'?'U-h4i«:±f)I 10 
li^WSS.4 0mm$tiX^i> a x>F:/U-h 
4©^P-'J>i'b , X h>4 2&C*t[6]U/cE«:BRtt 
g|54 7 *J-flc»JSS3 tlX*5<0. C©P3t±gl54 7«^>y> 
#4 4 ill]— *^{4g{C}f^3n. P-y>^tf*h> 
4 2<ortjmilicE»snri»*. C©RttS|S4 7<ha- 
f->4 2CDrtJlffi©i"J>^4 2 ai, x> 

[0014] 2 M/y\-J»5?>y2«:ttJ<M F^4 5*U? 
t§n, CCD**>f F»4 5CcS8tiefi^l^->8*5 20 

«:U-C> ^->8©J§Sb7?ft(C*:7''j lsV134 F7^4 6 
aWMaStTCbtK ^-CDrta5iC^->ff3^.Sl 2iX 

i 0*5ie^:3nTi^ o c©^^y>^i o© 
w F7X4 6©±4sw«wi;6nri>*. i^«(c, i>F7 < 

U— F 4 (C^3tl/cRttg|54 7 fK.HA K»4 8 

W\ C©^/-f Fflt4 8K^2^->9*!JSKiaacC|gF«9 30 

sn, RttSP4 7(ct9:w/c^^y \sVHA y-kask.^ 

[0015] 5 6(C, 5 F-H-^i^^tCB^K:^ 
"i\*:$«:*lfHtt£4 0©8fcAP3 5#lfU -^->8CC 
fflSL-riB^Sn^ C©tRAP3 5cf3^<«1J-^^^© 

£„ x> F h 4 4CB03 CC^-T <fc 5 (CSS 1 fFl&S 

4 0©ttttlP3 7 <tl&2ftftS4 1©^AP3 6*iJ:C>* 
p±U1P3 8#s^ia:<*ftT*}«5. Siff»i4 o©ttmp 40 

3 7 tm2itmm.4 l©»An3 6«ifctC'J7^fy 
>y3(CJf^3tx/c43ra)E7JS3 OCcailO, £/c, Iff 

2 fEtbS 4 i ©ttttiP 3 8 b y r f t» y 3 (c^3 
n/cP±tHJi^3 i«citao-rc»5. siffi 

S4 0-CEEifil^ti/c^«ttt±JP3 7-»iflfflBE*S3 0 

-©AP3 6<DMm*Mxm2imm.4 1 «c®Asn. 

C©^4 1 rt-CS^fCSESSSnSCi^ifeSo CCT, 

m i am 4 o tm2imm4 i ©esi^©^ -r s > 

fjWfci 8 0ffiJS&£{igII8^-C*>oTm'<->8£ 
^2-^->9B|2g:3tiri»-S <) 50 
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[0016] tpmmt>m3 o©4"Mbe#«x> f 

7 , U-h4iCg:W/cajiP3 2?:jlD'r^^ F«4 5F*J 
(CifcW-l. ^7''J>^1 0itfefC^l^->8?:ji^ 
fc#t?P-y>^fc-;* h>4 2©*4/^B&C«ILttW > flt 
l^->8 tD-'j>m h>4 2 ©Bfl©tf$S©ilft 

*R>±-r-s„ i5i«cc. ttwn77S3 i©ttmiKj«x> 

F7'U- H4CC^/caiiP3 3 4ICt*V Ki4 8 

-y>^f ^ h>42©vy>^42 a©rtiSffl«Cffb 
fftft. <->9iO-'J>^tXh>4 2©M©^!S 

©tin^i«±-rs. 

4 2©W©^©iin^WSi^6fel^^(C«. Buj£ 

©«j LttttMzz? y > ^©^. s fc«tf?se;fr©<& 

[ 0 0 1 8 ] S fc. m 1 ft«lS4 0©P±tfi# 1 6 BfW 
H7JS3 OrttCffiSSn. #±S17iifeiC. 

1 8iCJ:9x> F7'U- h4tci^ti, ttttiP37£ 
BBBJ-TS. Sfc, Ur2ff«jS4 l©n±ffl#l 9«ttWE 
7J^3 lrt(c6d^3*T,. ^F±«2 0iifeCc^;l/h2 1 

K«fc0i> f^u- F4(c@5esn, uttup 3 8 zmm 

T&. */c. yT^^>^3&CBttWIEfrS3 HCjt 
jlbfcthtH^- h 3 4^M3n. C©ttai^- h 3 4 

*ffl o Eiffi s n/c^»ii-sp©^a-y- * ;i-©®ffiS(c 

[0019] ^c«c, iKfll^EKteCir^HitFKOfP** 
S5 {CS-^C^rittBJ-r^,, ^5 B*ffi««)6«fflkA*^7 
Ofctt* (a) *e>. P-y>^fX h>4 2©<Rite« 
K^9 0 (a) . (b) . (c), 

(d) ©)B{Cml/-Ct,^„ CCt, (a)TOSlfPII) 
f 4 0Og«^ff««©«ASltc%4. »1 

(^»M40, m2itW)m4 iB^n-en-<->8. 

> 9 &C J; 0 5RAffl'J4 0 A, 4 1 Ai fchttUM 4 0 B . 4 1 

[0 02 0 ] 0-'J>yt'X|->42 ©^atbiCf* 
* 1 ftja® 4 0 ©ttWffliJ4 0 B©S»»^{C*fei> 

u> rtawoj^iBJEMsti. Btrai©ig8S (37-30-^ 

3 6) *«-C»2f¥«lS4 l(C^I0ji*n^„ 

&mi8Q m.<Dtm ( c > -cm 2 fp»s4 1 ©ka*^ 
7l/c©%, m2mm4 1 0DR±mwj4 1 b©^»^ 

ft$WimirA9)i><D®ffi&EZ)(Di§mEJ]icmL 

tct%V±M#l 9=&»UP§#. P±ffiP3 8J;DttmiE* 
S3 1 (CR±tH3n*o 

[002 1 ]|Sot. RAS*ifc?W«Bn-y>ytf^ 
h > 4 2 (D£;$z.-?rj:t>% ^7>9v't7F5 ©[sIlK*i*J 

tect-e2iu«s-rsra(cffiffi3n^,c<!:{c^'3, st*©u 
- y >^t-x h >sn)Bi^*j*j<J:-e'>f 7 f 1 ini^t 1 
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1 ©EE»*b**fi£*© P-U>^fX h >SEEffltS J: 0 /h 
[0 02 2] #f&HJiC cfc£^:l?IW©ff-|?*S*£0 6 , El 

7, H8&c^-r„ 06 (a) K.^m^EwmmnY * 

tiZftMVWiAEEtlP s = 2kcL/cnt G, ttttiEEfc£3 
1 Kttffl 3 h*fc«©iitfflEE2J P d = 1 5 kg/cm 2 G b 
U 3Hf'P»!^4 0<fcUI2{'W&^4 1 ©SWJter, fci 

i^-Scfc^CCa=0. 47. /3= 1 80" 
[0 02 3] *»WffiNMSItiaiaWt?^>ttD 2ffl©fW6 

6 (b) ) itttSLT. #IWj©h;P*aa&ttC©fl£* 

ffl©tt4 0Ktctt ^MfOfeOl/Ti**. * 

/c. flfeOJEfc&fNco^-c *>0 7 . 0 8 5C?n-rJ: *>tc, 
fffllJt a i EEIBH^ * A 5 > * (3 £® ^C&Sf JCi 

[0 0 2 4] 3 EEKfttOtt^ft' <W*.tfi«E» 20 

•? 9 ^ > n«« a ^ & f iv v vaw&mmim e. n 
[0025] ttc, *Et&mz i m<Du- >yt-x f 

[0 02 6] ^(C. #f&IJ©ffe©gQfe0|CCOt>-t3Bgj-r 
-2,. 09, 1 0tem2mmMZfn-?i><D-T?. i>F7"U 
-h4©RttSP4 7{C#^ K*R4 8#Rt±g|S4 7©f*7j 30 

8 (C2'5©f^' / <->9 A, 9B#» ?ii&S£fc:gfl|*9 3 
ft£„ t^->9A, 9 B©#^tS]^tf*gPtcW, m 
lH»!i|Hj«(CX'7 , ';>yi 3, -<->ff3i«l 5 
A. 1 5 B#iei5S:3tt. 1f^->9A. 9B*jaS& 
^t?D-iJ>^ F>4 2©i^U>^4 2 a(DftmW 
icWLtfllX^Z, — ^©-^^-<->9 BtC«^->5 1 c 

s«c5t*ii3iBtg©m i ©iSjiifgtcis^-r€.wo^#a5 

5 0#g&?X3ft» C©W f 3^*gP5 0fC<fcD^">9B 
o£*W«K0SIH*iia-r4Ci«:J:0^->9B«:J: 40 
■oXm2ttfflm4 lrt©?mWEM3tt*C£*l»±l' 

[0 0 2 7] C©^2H)iM-C(J:, *:7y 3©SE 
firffl;^ 3 < Ttttf/etf). * 7* 'J > f 1 3 ©*ifr £g < 
BXn*. £E»«©«AaWsW/hS<. RttSP4 7 

©iEartvjN 3 t, £*«: Am~C £> £ . 

[0 02 8] Iff 3H*fe#iJ£0 1 1 (C^T. US 1 H 

js^!i-c«^7>^i'+7 k st<ct>z>isi7gi>Qifi— mem 

fiR3*T.-C(,iS*S. C©m3H^^!lt , Wi"7>i'V*7 h 
5£*7>*8&6±*3iJ#rj|2j£UT(,>£. Ttt:hfc. 50 
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^5 h 5(C-€-©|sI|gtti;WC^br<i/i:NL/<:{4 

tc 9 7 > * su 6 tmn. «J#g ccbx o # w 6 n r C > £ . ?7 

>^gP6(C« > h 7^@S3tir*>o, 

•9--^'; s» 7"5 2(Cj;f3^^>^§|56^|gS(,t->5 1 

[0 02 9] C©JP3lS*tWC*5l,»T. IKttf>5 1© 
&g£^>*g|56©^l>f|i|£-gc3tftt«, f&lSltts 
^£|5)ti©^l£#^£C£#ri*& 0 HiC, gg»tf> 

5i©&h*. D->;>yfx f>4 2tcftm-rz&i&L 
<Dmmm.ts<Dftt>*%. c & - v > h > 4 2 # 5 f 

i» ^ 2 (^©RIStK©^ > ^4 4 *j J; O'x > 

k^u- f 4iciBS3n/cnagp4 7 {caaa^j-effo 

*h>42£^'J>#44*sJ: J>'RttlH54 7 n©)^KM 

[0 03 0 ] 3 6(C. ^43116^^0 12, 13K^ 
■To ^«IW» 1 H*6^iJ£l5]«tc®AP 3 5 (013) <fc 
0^H / P«)^4 0CC®A3*T,-SSSS£, 012(C7^-rj; 

si3n^fij®^;i'7"6 o^aotpraE^3 oceans 

*i/c"WW5RAC]6 1 cfcO®A3n^gS8£*«br^ 
•5>„ Wm'W76 0«™^AD6 1 £9?RA3ft£ig 
^gflfrl-r^^-s^T'-C. C©*flfflI>'^V7'6 O^WDT^ 
-5 £ ^ . 1 <!: lal^CcgRAP 3 5 (Dfrfr h 

m 1 fi3S^4 0 (CtASti. ^ 1 <'&m4 0 ©S8»s* 
ffiM«©«AS8l4i&*. WB>W7Q0ifim> 
tUSi^BC©^7'6 0?rao-C43ra(KAn6 1 *i 

e>ti}m*tpms.j)W. 3 o (cies5RA3 n?.©-c. ^raa 

^313 0 *58RAffi^J £ ft *3 . 1 {^tt^ 4 0 US-Mi^m 
ZVte^-tctb, C©»^©*BE«f«©«A«SI»*2fP 

^•ji-^6 ©©gaffl^fijsp-r-sciccto^ *™^©® 

[0 03 1 ] FH^«. *4^St«K*jl»r. ffilfflB'* 
;^6 0 4SI#il, 2>\><J>mM&l 0©?^ 

KtCf£;Dr*IJffll[ilS§7 2 £rt-0TWK#6 0 (DfflfflZft 
5J:5«CLTt>«fcir>. -TiSto^. ^J6^7 0©BAa^« 
a^BKSSA (^iJ^.«3-C) «TKtt-3)tai^Kt«W« 
^peo^t, ffl»«©«AS«**iI>S-e. ^^S7 
0©»»tt**(Bllt-«-SC4K:J:»)3KIMS7 0©^jfi 
tfZmittZtt'bte, EESI*S©»i^^3<-rS. 
K> 7 0 ©?fcl±i^S#l85©a^±tCft •» 

^C(J«I^F6 04B3D, KMWi<Dmj)$: 1 0 0%Kt 
^„ C©j:51C, KM®<Dmt) ! $:2mt,CBjmm?2>C 

[0 03 2 ] ttte. o©Raa««**Hj"rs 
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muxbmmicmwT&ct&xz. c©*g^, msm 

6 0 4 bXim#<Dfrt><<) Kffi««fl&«#-CfPKrr-5 
T. ^RAffiWRjBE ( 2 kg/on* ) WTtCffiTf €> 

4. coeRAingTitifcD-ty y-7#6 oawrrs 
[0033] i/c, i&L/fcHjfeW? o-rnfep- 

>J >i/fX h > 4 2 ©ftJBflf©$ 1 ^«J^4 o tc*jt>r 
SI 1 KRKDBBHfctfi ». C ©31 1 «Pg©ffilt*»*.fcifc 
#£^Ri]|I#S3 0£i&£bTP--y >^fX h>4 2 
©F*3 J^ffliJ©!?! 2 4 1 KMX b . C ©IB 2 fFftiS 4 

>yt'Xh>4 2 ©rtS0W©^»S-C^ 1 &Pg©JB8£ 
1¥i>. 0*S^H«l©ft^r»2^©J^4fr5 
J:5t&£-r£C44>-C#& 0 

[0 0 3 4] iC5t, ±i*l,fc!Bl~»43at.0!f-e 
tt, P-'J>^fX h>4 2Wffflt5^5^ h*5fi 
*. *«C©#-iU2 5. ^'-JU^fflVT— 7"2 8, R 
y^U-h2 6, 2 7*6&4X7^mStCTSm 

4 fc#*6iJl©a - > i^fX h >S?ffi!§«ltt«tlj£-e# . 
lj(T©lfS5~m9Mfem±fax7X H*«*ffli>ifei» 
05$©ffi8g|&&^T. 

[0 0 3 5] SI AK.Tr&msmfcW'CiZ. U-'jy# 
fc'X F>4 2©x> Ft/U- h 4 4*j-M-r&®4 2bi 

tf* h>4'2©5 F^ , 5^>y2©iB«»4 3' 4*t 
B-T-5H4 2 ci5 FJl"i92?.>i'2©NHK.V4 3' 4 

©^J7 7>x«s, ^©iin*i^ £ £ e> <c i»«tc 2 
OAtmesost/J^^c^ssn-rt^s. 3 p- 

y >yf X |->4 2 4 5 K;^^>^2 F 

TV- I- 4 ttJStttt©Hi> ttf4©iH#£fo-s. 
p--;>yfx h>4 2*TJi-5^ > s F-rt^^s^ 

y 2 Cf x > F 7" U - h 4 Aft$B& 4* £ L T (, » 
Sfc. P-y>^fX h>4 2<tS KJU^«?^>y 
2<tx>F7"U—F4£|5lD*m£U fittSPJcaffite 

a^f-5«i»£or4>ctUo n-u>yfxF 

>4 2 4 5 K;l/;^J/>^2il>F^U- t-4£lr>r 
MT^SMil. D-iJ>yfXh>4 2©^fe 
l<«W4 2b, 4 2cfct»l^.« < r.^-{r;U-*"P> 

y»+#©*»+««*iii/c. tm&z&mistdmm 

[0 03 6] ifc, P-';>^f X h>4 2CC{ / pffi-r^, 
X5X H^a5rP-'J>^fX h>4 2©iiOT4 2 c 4 

5 F^">y>y2©ii«»4 3' , fcO<ttP-y> 
yfXh>4 20S14 2 b4x>F7'U-- h4T:gW 
SC4{C&3#s, P-'J>^f X h>4 2©<Zrlg^S*s 
/h£ < . * /c n - y > f x h > 4 2 awsttatfltc 
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g$K£-r&c4#>e>. p-y>^fx h>4 2©M^ffi 

42b, 4 2 c £x> F^U- F4, 3 FJl"'» , 5S'>^ 

2©^«gB4 3' £©js«jj$a«/h3t\ tfr*>. cn 

6}§l&^#£li«rfSLfctm©ffi#£:b-t±. ^M^SfCcfc 
OJitttt^W^Tt^^e., «^f*#ft£©^*-^*s^ 
4'T2.Cii»< 1 x^x HAS*^S£ft-5>. *© 

#tfrsfl£©/j>®fb*>njtB4tta. p-y>^f 
X h>4 2©#S4 7P> h^^y>yi©#§2 3 4 

io ©sg8i*0 i <Dm i «fc <o &m< u c i*5-c 

ffl-r4flfs*fi«rt, *tft£fa±-r-sc4fc-c#3„ 

[003 7] mb SU6«©tt©j£t*. Birj£l,/c3i 1 -4 

5 &tijvrifi 6 mstaiw: items mmm^m vtc & © 

f. P-y >^fX h>4 2©^SI58 0©^^. 5F 
;U^^^>y2©ffiSSP4 3' TOfflic, >-N^^>f 1 

rt{c«NHBD-r s y >y«©«gP8 i jwtassftTi,* 

-So — 7P>h^-5i?>^l©rtfflJ5c4iP^)I^ ; Sr^ 
20 </c&. cfiWII^3 0^5taP8 2> iljieSS8 3. 
3tiiP8 4 Sr/l-UT^S?:^ 1 WCcaMf -Slt^t L- 
tl>5. *^65l)!«F!licJ;n«. P-y>^fXh>4 
2 ©«KSP8 0 (C«fp«)^4 0.41 iS^©^^*^ 

tpmKjjwtm-r&ztitteK), p-y>yfxh>4 

^CiOTt5©t, X^X H*S?:JKjhL//c«@K*s 

t^rfc, P-y >^f x h>4 2©x^x hJilba5©ff 
«rtt. 7P> h»W>ifi <DftM<<ctpfflKJ)*m< 

[0038] il6B, iSeffi^tUffll^^ffl^/cm?^ 

ift«*^-r*>©-c. 9 o ttE&iwatfFT. ^ntu-o 

rt»S. l£^*ljffll^9 0B?>ff77A9 3*WUTfc 
0> ^f77A9 3©m«^»9 lfflj (Hf±W> 
«R±W]I^3 1 frhimU 10 0, «8§ 1 0 1 JfegT 

W7i:9 8tCcfc«3A«,(cm5nrc^. ?6tc> mtaA 
40 »wj{c«^'( , i'77A9 s^u^K^g \-%mcjj 
?r^fln-r4X7-y>^9 4*iBB^:§nrt,^ 0 -77, ^ 
«#f* 9 1 1 7* * a p 5» f 9 2 «— i*(c@if 3 n. c 

©^i^P* F9 2WX7'y>^9 6tCj:ip^'f-\'7 
7A9 3tC}?m»6tltl,^. */c> $W#9 0©^ 
9y>^CB#-F9 5a, 9 5b, 9 5c«3 

n> h 9 5 a«essi 0 2, ajips A^mxvn 

> h^"7^>^l©l*3ffliJ4&iiU ^-h9 5b«Mf2 

ess 1 0 1 . »jin 1 0 0 zmxttrnfrjims 1 tisii 

0. ;i<-F95 c«t5Sl 0 3. aiiD8 2*iSr4ira 

50 ji7^3 0 tmmux^i,. 
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[0039] ±8E«fi8K*»t>r. m7mmw(oimz®. 

ffl-r&C£K:&9, ^©#©#J>3£<,>&cJ:9 
A 9 3#_kT8W-.S„ 

[0 04 0] C©^-/t77A9 3 ©±TWc 

P 9 F 9 2 *rt-LT»«*H*9 1 #±TMU 
;J<-h9 5b> 9 5 c(DgaK4tf 5Ci«:tt5. 01 6 
tttttUHEaaWK WE^**** 7* y > y 9 4 K «fc S^JJ: 10 

m*^#9 l#Tfflfl©#ffi9 
U ^-h9 5c«D> sJ<- h 9 5 b <t#- h 9 5 a 

p> h^^>'>^i ©rtfflijicRttmi^^^n-sciitc 

#X y y > ^9 4 (c <fc Z>t) <£ 0 /Jn§ < KZ> t . 

9 1 #±:£(C&SbU ±flN©#ffi9 7 BK^Jg-rst, 

#-h9 5b*SHD. ^-h95ci^-h95a« 

a-r&citc&o. 7p> h^N^^>y i ©rtWKccfipj 

HElJ&mfrti&Ct tc%5. 20 
[0 04 1 ] HtaBE*JW*< &£«C0fc#l»»JK©BEI8 
(c<fcon-y>^f^ h>4 2tcf^ffl-r-5>X7X h^ffi 
#SA#<&£C£2»6. ttmE#©WffiK:J:»Jn-iJ> 
^fXh>4 2©S«aJ8 OCDWffliCfpffl-rSII^^i 

>i^fx h>4 2«:{WT&x-7X h#S£ffi$ET 

[0 04 2] ^(C. IS8#lJ&t0!]£Hl 7~0 1 9 (Cm 
■T. ^83|]teWin-y>yb-x h>4 2©Rfgft^gPM 

iisi®4 2b, 42ciJ>F^U-l-4 1 5 30 

>^2©*sffigp4 3' ©mfc*h-eft*#sar**a»e> 
«csa«rtt©ac»JB»»wi i o (hi 8#m) , i i 
i (si 9#M) ^isiasft, a-y>^fx 

h>4 2©flliil> h 4©Rt±tRnB4 7© 

iSiM©ra icut<omc ttW(ommm 1 1 2 afisast s n 
ri»a. S8iWt«, o-y >^fx h>4 2> x 
>h-yu-h4, 5 K;w^^>y2©tm<!:L-cT.>i' 

&mreSM4^#SC£#-e#£o 
meflfttttti io, 111, 11 2**rffli»4-iW 40 
tfc&r o t> a < . ^>s bw£ w -cd: c 

[0 04 3] ^(C. Hf9||J5S#l£02 0, H2HCm 
•To ^9HSfeWiD-y>yfX h>4 2©rotftKSP© 
MSI4 2b, 4 2 ctcy >4tKiaWSr^jSty-rc©ia 

113. 1 14 (i2 i#M) £^*-i^ftietS:i/-c<,> 

£ 0 C©^>-;UW1 13, 11 4©13S(Ccfc f 9. #81© 

£. £6iC. P-y>^f ^ h>4 2©Rg!t^gP©^ 
I42b, 4 2 cil>F7"U- h4. ^ F)l-^ l )i/> 50 
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^2©S^P4 3' £©W©^ft-eft©* y T^>X© 

So 

[0044] ±jfiOA:*5-ai9SQh«B. P-'J>^ 
fX h>4 2©X^X hti^JK±-r-Sfc«?)©*>©-C* 

s#k ^tce«i*ffl^gs^M©^ft#*^^ic(gc^^ 

[0 04 5 ] #^flJJffi&S^B. BM^L//cH 5(a)- 
(d) K^-J-«fc5K*lfWI«4 0<bHI2fP»^4 HC 
*s » £ 2 SLSMim Zft *> £&Wck<DWtk*M b r i> £ 
*^ffiSI^«:*si < ^r«^ l frt&S4 0 (c J; S l © 
@©ffiSI^7II^ (UW£*RgjE;>3£<^) 3&»2«©fHtt 
f4 0, 4 1 ©IfStb^J; f?^S a&<Dtt£ffi 

^;V*©igiSlffi*^(g;< «c *) . L,tc&-?XK.M®<D9iBi 

*©«tt»&. ^lfF«)^4 0(c«fc* USSfjME 
^ L tcftsMZm 2 fPSb^ 4 lKJ:S2S@T03g$-SS 
cttc^o. E««MB«itt**«lK«:ffll*0'ri/*-5i 

[0 04 6 3 -ec-C. H2 2Ri>*H2 3tc^-T01 0* 
IfcMTt*. ±EW«©IB^*l»±'r* ft cfc ^ tc L/cfe© 

raffi^S 3 0 ilttmffi^S3 1 11*^8 IB 

tg©^2©aiiSStC|g^S>'^^*X^- H2 0*® 
Wf,n, C©^<-<^^XjJ<- h 1 2 0©R±(HH^3 lfflij 
(CP±Wff^S3 1 *^4T4EE^3 O-MD&J®©^* 
ffi±-TZ>m±ft 1 2 1 *5<±:0*#±1g 1 2 2 7&SsK;U h 1 2 

3 &c j: <omm (H2 3«m) snws. se-p-c, mi 
fim4 o rE»snfcM», ttmn 3 7 -*p^k* 

^3 0-KAP3 6ZMxm2if$j}&4 1 (CKASti, 
C©m2fpa6S4 lrtr3 6tCBE8l3nttffiP3 87&>6 

*rail^3 0-»A>f^'X^- h 1 2 0*M-CV±mKt) 

■C. 9 1 ^UjS4 0 i»2»l4 1 ©JEIBBW6©* ^ 
5>y*^l 8 OSP^-S(4gM^rfco-r01'<-> 

8 im2-^->ttBe^:3nTv^„ 

[0047 ] ±l2Lfc«^C*jCiT, ]R 1 0HJ£«?!)©^ 

mzmiT s. ^M-y e» ^©siw»ftw*ii»t?* s 
t©^«> s?a?©» 1 mmfflvttm&mcm^tcm 5 ~h 

8 ccmTfPKi*m 1 OJUSWctecvrfctf ^ 0 
[0 04 8 ]-r^cfc>^ > ©AP3 5ic©A3nS^K 
AJE£Ps, *lffi«a40i*2f3ttS4 l©?SWtb 
^aiL/cilf, (4JHI)i^30©ff^) 
B. Ps • (1/a) 11 (KBib^tb) ifeO. 
KAE^Ps = 2kg/cm' G, ^Stb a = 0 . 4 
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7. K=l. «^B«6. 1 kg/cm 

1 Gift*. afjttJmteflfCtt. ttfflE^B^WE^J: 
9iUC>©-C. i§!±#l 2 1 F 1 2 0£H 

ort»*. !5ra5©«|{c2|fflE*fK:J:0 F**£ 

[0049] rft^ffi*9^{CfiC»*i^CDffffl«:o 

C ©«&«£«:. ffi$©8tt2 8Elf io 

iDteT-r'Si, i£±#l 2 l#s^^X#-h 1 2 0 
£R§<©t?> *WEE^3 0*>6ttHJBE**3 1 

a**- h l 2 o*Mor?WW*i«tti*. c©fcto, 4 1 
IHJE##ttfcHE2j£3*K &*©T. Ilf^«S40t 

s^4 orRtmE^cca-r^a^s-ciEiSt^n. *©« 20 

P±tHP3 7— *raff^S3 0-*^-f^^#- H204 
S4 1B*IBE*3S3 Ofrh&MZm.Xthlclb. s&2 

1 ©braji^ tvtw&ji&fu < ac . m2 r? 
mm4 1 Bffi«tt**tft>ai»©'c. Mjuzwrjxomit 

b^3 < raatttsc <tB<c<r>. 

[0 05 0 ] 5«C. ±E» 1 0 J»W*a3*t/fc* 1 1 

Httf»j4i2 4ic^-r s ■;r^^y>^3©ct :i ra)i^s 30 

3 0 itt(DK)i3 1 ^l0tl>5MI(C? : * » 
1 3 0*51219:3 n-CC^ 4. C©?x5>^130(DM 
BH2 5«CS%rJ:9CC. *«©#»1 3 2*5X7->;>^ 
1 3 3fCJ:0#jSl 3 5&C«J Ltttt&tl. CO^Fll3 
5 ©Ht>±flBBaBin 1 3 5 a iC J; 0 ^WE^S 3 0 fc 
XBU — #*Pffil 3 5©H*TflMBttHiBE*a[3 1 CC 
2BIl,Tl,>£„ CC-C. 3 3BX h 1 

3 4(c<fcr>3£f#3ft> «BBX^';>yi 3 3(C<fc£ffO 
(=f»*B#f* 1 3 2 &Mfr$><DimmiC «t 0^113 5 
3&>6(itiat>SlS©*K:K3estvTi»S. 40 
3 1 KB*^SP#lJBBJESn. m&')7'^i»# 

3 ©M®fc $>>,■) tc* is-Ricffiife 3 nr t>&. 

[0 05 1 ] ±iB»fiS«c «fc 0 . 4«nBE*3&»ttfflBE**ia 
*.Tl/$5t§^tcB, ft&l 3 2tetpfflmi)< l c<i:K>m t P 

B** 3 0 ©F*3SP£jI 9 , *fflE^jS30^6 

u±tUE;*jS 3 1 team. *[fflE^*5n±ttlE^ i BBS? 1/ 
<&£Ci*>6. »1 0HS6Wil^«©Sl!J**#-r-5C 

[0 05 2 ] 4cAW©EflFMftatt9I©iKtB^«4i(c 50 
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A. ttfflCCctSft3»S^©WA9Km\ fflftttfeMf* 
©W»TBI«WcW|-r*c i-c&JI»jSB©?S?#£tT5 t> 

©-c&6„ ycromi 2~~m\ smm\x±M&mMm& 
E»«i*i©»a©«tn©at»aj». >©jb» 

[ 0 0 5 3 ] m 1 2HtfeM«l92 6«c*-^c»rwwr 
6. fc«£«^*tt14©2ccj;oT*ra-*-SH2 7K: 
^««©fai«**:B«J!ill©«}S»««.l 45$, 
*2fWlS4 1 *»e>ttffiE2j£3 l^©tttHP3 8©tt 

mE#S3 iwffiEccmrr&. iraJNKaiBSi 4 5 

B. R±tiJP3 8^P»tttrttJ3n/t^<b?0ittt* s C©«, 
aRMM 1 4 5 (cSMtJ: < 9B^S«fc ^fc±**j «fcc>t£ 

ftmwkDmicm^ 1 4 5 a~ 1 4 5 c %«wr*s. 

[0 0 5 4 ] f l<->il 4 1 BX^'J>^1 0£BB 

■r*WB^^ , y>i'</-f ftu eisri^-^aia 
fflm-rzmf&tfj m4 5tic^*)mm$n. m2-< 

->si4 2ttX7 - 'j>yi3 £SBg-T £ MSB* V V > 

F?t4 9 t*2^->9«Jttffl««-r*liWB^ 
K?g4 8ifcJ:»5fltj£3nS„ 

[0 05 5] aiiK 1 4 3 B> jSmffl^fJIB^ 1 ^- > 
SI 4 1 CC^<»aifSl 4 3 aiHiria02^->Sl 4 
2Klj»<iiilSgl 4 3 b tiCiO^RKSnn^,, huIB 

iijiss U3B, -e©-iSi©sis i iansB 1 4 3 A^ittw 

E7JS3 l©fi»{CHIPL. ffe^©H2^PgPl 43B 
*J<fc^3gSPSI51 43C4> mitBmi^->Sl 4 1 
©BUfBX^y K^4 6^iai> fulB02^-> 

SI 4 2©MIBX7'U>y^-f F?C4 9ttmc-?:ti^ti 
P3PTS. 

[0 05 6 ] ftfc, *:^ffiMK:*iW4B!ilBajiSS 1 4 3 
B. fft^l 0!Btfc©»3©ii«SSfli*&l,T<,>&. ffl?f 
tt©W&S?ria©T-5i^f3 14 0*. fulBaaSS 1 4 3 
©BtifBSfl 1 ggPSP 1 4 3 A 

[0 05 7 ] *K«B»W©fP«(*ttWr 02 7 

««©««»*« 14 54S2 Wm 4 2 ^^.tttiiE^ 
S3 l^.©ttWP3 8©ttWE*S3 lWJWifiCcEB-r 
•5 <!: , fflttttB&»£ i CCffirfBM^^SIS 14 510%. 

#-?w6n> ^©Sfficc^otttticdcoT^L^ a^j 

icJc-,rittttlE^S3 l©J£gP4c/cS4„ 
[0 05 8] ^Effi«©2 gHREMf^ttK: J: rj ttWE 

-h. *mm), «AE^©l««B. 

ttWE^I > *r B 1E^ > KAE* 

<tft5„ CCltfl'<->I14 1ttIl'<->8©? 

4 0 i-5W-7tl,^©Tl 1 ^->f 1 4 1©E^J 
B, »lfHto£4 0©ffi&i«0<fc9. 
*ME*>* 1 mttfflE^XRAHE* 

-c*s©-c> 

*WE^>^ 1 -<->SE^>iKAE* 
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[0 05 9] ttc. |3I>BI(CL-cm2-<->Sl 4 2©E 

ttWJi^ > m 2 immEJjxpfflKX 

ttWU# > m 2 ^ - >SJI 2» cfHEE^J 
[0 0 6 0 ] L/c#-?T, S4>SC^ffi*-C*^ltttU)I^ 

jiassi 4 3*ao^i^<->si 4 i. ^2^->s io 

1 4 2&Cit9iA£ft. ^l-<->8. 3?2-~<->9©}f 
«»8B©iWf*tT5. C©<b£> jt#J&$9?t?lil©{fl*&£R& 

[006 1 ] &ccj&i 33UfcWttH2 8K:inTj:9jc. 

WiiejlM8S 14 3a ©SB 1<->I141 ffliJ©?fi2Pi§P 
351 4 3 B?:mi^->8©tiS!)ffiCC > BMieiljlSS14 

3 b©I2'<->Sl 4 2ffliJ<D^3MPgPl 

2^->9©ffl8t»c-eft^npiiPu 

* l -c 4> ^ - > ©ttia t m nA<D®sm%iz =t r ant 

[0 06 2 ] I29(C^tf 1 45UfeFfl-C«, jSjISS 1 

4 3 a' »tfraJi^S3Oi01^->Sl 4 1 <h£jS 
ffiSl* aii8S14 3b' «RtailI^S3 1 £t&2'<- 
>S1 4 2 i£3iM3-ti&„ Sfct£HI£tj£3 0 {Cfcffr 
IBM^StS 1 4 5 <b P)«©^ 2 ©«ifc5}-*iS 146?: 

S3 OOJSSPtcfcSSJr^ic-rs. C©1tJStcJ:f3iuie 30 
» 1 2HifeWc*j(,»r^ i^->ii4i ^©fflittt© 

t«3i&£lttfflJE*S3 l*>6?foTl,^©«:Jt^r, )I^7 

3 1, » tfiiHBE^s 3 0 h mmm<Dm^ *tr 5 c £ 
[ 0 0 6 3 ] sr 1 5 mnrnzm 3 0 sta-^-ciBBj-r 

4. iwi2ISl 2||^Wdjn;i, m2-<->Sl4 2*>6 

h 5©«*ssp5 Atcjiiisn-sasiKi 5 ozm 
fea-i>>yt , xh>4 2©4 ] *§Bfc:£w\ c©«iii&g& 

5A^e.#»f2 2, 2 3tt3fi&CiiiI;?ft&iiii8gl 5 

1 tiwas/ + ^ h 5 tca»w a„ 40 

[0 0 6 4] 3 6tCH>Jia^O> 1 tmniiy 

+ y h5©f#$©3gK^6^^Wai 6 0iKAP3 

5i*aa3ti--5.iia8si 5 2*mz?n> y>^z» 

V 1 tc^w &„ 

[0065] ^*j2js*jfi0ij{c*iwscne)©aa88i 5 
0 . i5i mmm 1 1 n^com4<ommm^mim- 

[0066] m%mm 1 6 0 «®ap 3 5 iisass 1 5 

2CCio-cailLrc>-S©-C. ttlSl 6 0©H*«5RA 

E#k^l,<&S. #S©E2>©AvN«<fc«±fBrai-< 50 



#^¥6-1 59 27 8 
16 

tttnjK3 >s& 2 -4 - ymzD > tpmKt» m 1 ^ - >m 
r*-5,^e>B±wii^S3 1 *^S2^->ii 4 2tc^i 

64T./ciS?ttt«. 5 6Cciga8S 15 0. 151 £iI<3«R 
MEtffcWls^KJl-e&Zmg. 1 6 0 STSIOiiSntt 
SW2 2, 2 3, 2 gwJgttSB©^^^, 
[0 06 7 ] JJJSLfcSn 2~I1 5#UfeWc£9. * 

iaR©*"C*EE»J&» 6<£IE§IW©J£^*«ffl U/dWt 

*»»«&©##»«:& f) jit?©-r)iastin©»^7!)S^!s 
im 1 ] *«Bjffifflts©^ 1 mmm^-rmmmm, 

[0 2] 0 1 ©A - A^IIWffiS. 

[0 3 ] 0 1 ommo^mmm. 
[0 4 ] 0 1 ©s»©#**i«ia. 

[05] (a), (b), (c) , (d) »*l6W©f^ 

[06] (a), ( b ) te*&w<mm$\m. 

[07] xmxDftWjmtm. 

[0 8] *»«©ft«M*ttia. 

[09] *»93©*2**w*^ , r«»ffflia. 

[010] 09©f?SB©:J}-JB£MEa0, 

[011] *^©m3H^€^-r*aE»r®0, 
[012] *mw<om4 mmm^-rwmmm. 

[01 3 ] 01 2©B-B2ct&»rffi0-C*&. 

[014] ^Bjo^5HJS{?!i*^-r*a»TB0. 
[015] #2Pjj©fH6 mmmztn-? wrnwea* 

[016] *^©^7||]!i6Pd?r^-r««»fB0. 

[017] ^m<om8mmm^fn-rmmmm, 

[0 1 8 ] 0 1 7 ©SSP©^D?^f«0. 

[0 1 9 ] 0 1 7©sw©»w««ia. 

[02 0] *^©^9J|]!iS^ll?r^T«J»fffi0. 

[02 1 ] 02 o©saB©»w»ttia. 
[022] &&w<Dm 1 0 3e»w*wriK»rffiia. 

[02 3] 02 2 ©ggG©«»iffi0. 

[024] xmwom 1 1 HJiWi ; &^-r*»fS0. 

[02 5] 02 4©SgPitA»rffi0f*S„ 

[026] ^Bj©® 1 2mmmzfn-rm&iffim. 

[02 7] S«K^«IS©^0. 

[028] *ftwcom 1 3ws^^-r*a»i®0 > 

[029] ^ISBj©^ 1 4XffiOT£^?tKttraH. 
[030] *|6BJ©m 1 5H»{fll4iStiiIi, 
[^©I^BJ] 

1 7P> hvA-^i;>i/ 

2 5 K.>l'^'?^>^ 

3 VT^W^? 



4 

5 
6 
8 
9 

3 0 



(10) 
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